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Polyimide precursor solutions comprise an organic liquid and the reaction product of an aromatic 
dianhydride and an aromatic diaminobenzoxazole capped, on at least one terminal end, with a 
Afunctional chain extender. The bifunctional chain extender has one functional group reactive with the 
amine of the aromatic diaminobenzoxazole or the anhydride of the aromatic dianhydride and another 
functional group which does not form amic acid linkages, but which is capable of further reaction to 
increase the molecular weight of the polyimide precursor under conditions other than those used to react 
the aromatic diamine and aromatic dianhydride to form the polyimide precursor. These polyimide 
precursors can be converted into polyimidebenzoxazole polymers. 
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cps ^-r?fe-5 0 ttI©iW!J7 5 K«lrfI«tT#l:fl?t6 



(32) 1 1 -5 04 369 

«l*gfflfei3J:rJ t *@4#WfR 3,410, 826^<Z>^j5:»3j;t*6 fc3§itf b*LTV^ 
9^^7K^J^-aiP 0 #*LV^f|te, 4&7Rim ^at^yi* 

/W^V^fctt^Jxb^iB^fcK *5ctt>\ 3fcffl#rFfl 3,410,826^-<Z)^J 

*6:i*lll*3«kt5iaSlfeW^fifc-*-«P 1 B o Irttr ^ t ^* t (^ft#t 5 (tti 
t'hs Mfcmn. »*U<W:j|ftlO*/^— fe^h&Sx.. i9^L<(i^ 100 
*;w^tyh^ix., fco£fc#3:L< fi4>&< £*>fcl 200^-/1^°— fer ho 
*T\ d^o % 0^L<tt^ 500*/w«— ir^ h*$k i K> 03= b < 400^/u 

©Sa&tofc&ifcfiin-fcfLT 1~ 200^eyWN°— t x b % 0£L<tt:iO~ 150^/1^° 



(33) 1 1 -5 04 3 6 9 

L<te ^o'C-is'e-cfcSo ^^Jfi^rO^^-e^ 

yj^ K^^"P^«H-3^ t^T*#^!tn^t> ^L<lMtLT^P 
5 <D <b |W1 C^££<£/8 LT1I $ th Z>a 



0*L<f«ifi (20°C~25°C) X*h%l-ftl¥W 50 o CSXT <Dt>-ffrfc±lftc!&m 



(34) ®3k¥- 1 1 -504 3 6 9 

-To rtSB*&& (" iv" ) ttTiB©^tc<t vmznzo 

1) inh = 1 n ( 7) rel ) / C 

suhtcv <d?7 j^mxmznztfv ^ $ ^^mmw^mm^^mmxh^o i v 

=»fcH£U &j o. 2 g /di^at»^3&5*-CN-^^-tro y >v :^-o*RL 

TSJ^So Sf^*3«ttm^05fltTl^ratt. i/3yh-^7-f (Schott-Gerat 
e ) OCT 1450/AVS 310 MttStfSr^ffl IT, 251^*51 jo i^O. 63ram(Drt 

SISSWttttASTM D882 (^oti^tS. o y^T 1 — ^f»J«t«i 

^^1$^ (Cross-Hatch Tape Peel Adhesion Test ) LTfiiJj£-i-6 0 

«»^*5v>xtt. ^i©^mlt, *3«t^r i ^ y ^ - h^x i ^ y ^ - h 

JV (mm) CDIEJjMZ: 100m 

Scotch™ ) <D 800S^ — 7 p *3«tt/^=iS'^- (f&HO <£> 600#^r-^£ij£ffl LT, 
Z>jEjJl&<Dmk LTffNffi£;Jx5o |R^/h$V^ t©7^;^©M^ttSv\ 



(35) 1 1 -5 04 3 6 9 

MWmm&&X?imffi%£tt%e>7*'(~-^-X*^-* (Dean-Stark) by-yT'&ffi 
itV^HP© 500ml ©jUS 7 y * =»rfi^ x 2305 ]) V y b^ (ml) ©N, N' 
-^f^7-th7 5 K (DMA C) *5«fct* lOOmltf) h/I^^Sr&V^Co -CQ^ 

m&K*S^XmW£tlX^Zt%M^ 2Oml0^iDMAC, 0.70*ft^— fe^h 
©N-^f^t°ny^y> (NMP) ^tfl7.729^'7-A (g ) © 2 , 6- (4 
, 4' -^7U7!^) — <>y [1, 2-d : 5, 4-d' ] tf^^^rf- 
(51. 446raraol) x 15. 695g ©4, 4' Vi^7 fA&m&to (50.593 

ramol) *3.fctf 0. 167g W ^S6*&tM& ( 1. 7mraol) SrSfedq Lfc 0 #J68R#ffl& 
„ 5 K3fe»®fi. 1.40dl/gOI*J|fPtt^ (IV) (NMP^ 25 

OO^^Hl^ (rpm ) -C38#K<0^f->f * /U*3 «fc t*6000rpm T*30#ft9<Z)* fcfV 
U 30°C^27 

fttBHR-h. 15^^itT60 < C*-e*Pf|ftb, 60 < Cfcll5#ffi<ft*>, 30^IB*>»i-r 225 
•C^-CflnffcU 225 < CfcU5#jW#*>. 20^|ffl35^tT 300°C*T?*qBL. 30 

0°C(^ lNF^ofc ~<DV^—^&m.m%.X*#iMLtc 0 4 

y (nm) xhztmfe&titco z.<D^ife%m<9m>vtit^?>. y^/u^m^- 

14 2.9^n^ Um ) <t SJ^^ttfc ^tVWtt^lt^^tVt 

^ /i^7000rpm -?30#>ra-Oifc 5 - £ ^teHufS £ P C#*fc£r $ h I- 2 «9 3£ 
L7c 0 r©^jfe-e|||Sb^:2 0(Z)f^©7>f/UAJ?^^ 2.6/201^0^^2 
.5/zm -T?fcofc 0 :©7^;^(t 37. 3Ksi ©3136341$, 1. 28Msi (D^m^W 



(36) 1 1 -5 0 4 3 6 9 

t^X^t 1.85 ? py©^$, 185 ^ n>~10005^ n>(Di}iI<DT/l'5~'7-M?i 

fco 3 - 7 5y ^ H) i h^rv">7 y©Sf fflSri OC'i^^ll: 

^f^^ftJLfCo 500rpm ~C 3#ffl<D^ft1f^ J^lSOOrpm T^30# 

/i^tTeor^^PBU. 60°C^15#RW*>> SO^WtT 225 c C*T^P^b, 2 
25°C^15^PbW^, tK^. 20ftfflfrtfX 300X:^X-MmL: 300°C^ 1 Rf fcl^O 
r<ti£<fc«3. tf})4 5 K3fcMJ®&*iHb£-tffc 0 ^ (£> <7^-^2r^M;£-e 



T ;P $ ~ ? A H 




7 4 A A 




Jg SB/MSB 








(//it ) 


(jUB ) 


( u m ) 




18/2 


0. 910 


0. 320 


0. 648 


18/2 


1. 010 


0. 48 


0. 525 


24/2 


1. 705 


0. 89 


0. 478 


46/20 


1. 825 


1. 475 


0. 192 


114/90 


1. 825 


1. 585 


0. 132 


330/304 


1. 820 


1. 625 


0. 107 


1010/990 


1. 815 


1. 695 


0. 066 



mmm 2 



(37) 1 1 -5 04 3 6 9 

H»J 1 ©gf^tffl Lt, 59.9mlON-7< ^vUt°n y v>y >- (NMP) fci 
tf25rol<£> h/l^^ (^(D ioJ;t/ 9. 185g 0 5-T 5:/- 

2- (p-7U7x-/l') -^^ysf^-V-y— (p-DAMBO, 40.78mm 
ol) % 0. 286g <D-^ W V^MtK^ (2. 91mmol) ^JltF 8. 577g Ofc'n^ V y h 
^~*EtK^ (PMDA n 39. 32mmol) (D^t 7 v-gAi©lDiI^^f i LT 

N ^y-r 5 Y9mww*&j&.\sfc a nm*;-*— £riomi<£>f£j&NMP£/Bv>-ci- 

-T#^i!b7^ 0 44f$Prim> #^tl7t^y K^»Kfil- 19dl/g(Z)rt^S 
(IV) (NMP4>, 25°Ci;i:ic;V^ 0. 2g/dl(7?^T^iJ^b7c) SrWL-^fc 

o 

Mu^ffciL, Ji^Ts /$£P£*L-ci^*°y r s KBfc*tt*»fc, 12.2 

nl©NMP, 8. lSml^^g^ (AA, 86. 2mmol) *5 «fct*2. 16ml<D 3 - y > 
(3 -P. 22.2mmol) £ 3#P^±;WTMT^JP L7c c r 5afn1«# 

mhntzMW. (MAT^f7^^Jltl^p-DAMBOi3j:t>'PMDA«/K 
U T 5 KHtf>#&17. 5Jtfi^— tr> hNMP^t) Sr. 0. 015^ ^?-<D*f-* V?*; 

S»U 30°C^27£f H 1{£^ 15^^ttt60t:tT«L, 60tK:i5#[fSHfc^ 30 
#Bfla>ttT 225°C^-C^PSL. 225 < CK30#|SHfc*>. 20#ffijWT 300°C 

£-CAP8&U 300°C^ 120^ra»*>x ^HMS*T*^*Pb7c 0 r©7^/U 

Afi, 35.25Ksi ©3l3g3££, 1. 41Msi C»§l3S#W*3«t t>* 4. 5^— ^ 
lf%7jk L7c 0 
Hl»j3 

WijS&Sd 5 9. 180g Wp-DAMBO ( 40. 76mmol) N 0. 307g <D 



(38) <^mW- 1 1 -5043 6 9 

MA (3. 14mraol) &£Xf 8. 548g ©PMDA (39.19 raraol) ^£>J&9, 

%mm%&w& 8.4i»i©nmp -c*3R-r 5 - 1 swnmt&m 2 x°mm \^fti><ot 

. fif'fb^-fr'SHijl-, 20.0ml<DNMP, 8. llmlOAA (86. Ommol) *5«tt/2. 15ml<£> 
3-P (22. lmmol) <bRJ& ^-frfc r. y -Y 5 K5fcM>JKte. 1. 29dl/g<Drtgfl 
ttft (IV) (NMPf. 25°C^*5V^T. 0. 2g/dl<D^-ea'J^Lfc) £W LT 

ffltLtl7 J JUJ*te 36.60Ksi <£>3I3S3££> 1. 42Msi <D3\^Wfe^& X U 5.6 

HiS^J 1 ©aUfSrtffl LT, 149. 9mlc7)f££tNMP ( h/i^^te/B wf\ ^© 
SPgte&V^ (D^^^#^ljip»17.420g <7)p -DAMBO (77. 336mmol 
) N 2.304g ©7?y^/^o^ry ( 19.33ramol) 33 XU18. 977g (DPM 
DA (87.003mn.ol) frhtf V << % KjfeWUlKS:^ Ufc 0 44R#ra<£>K/£R#ffi&> 

Lt©]|*g ( 5.0rpm 0>^£<£>cp4O#.X fc°^ K/^^ffl IT, 25°C^ 
fcV^. -ffVy? 7 4— )V KMDV-II+^H-T*S!j^Ufc) {33705-fc: ^/KTXT' 

fcofc. r<DP#, #p>nfc^yr^ K^fcMjim. o.56di/ g ©pw#ifi (iv 

) (NMP«p> 25°C^*5V^T, 0.2g/dlC»aST*aiJS:Lfc) SrtUtV^, 
T/i^ 5 - V A«3t£ W-T 5 4 -Y ^©gHbS' y => V *7 *— ^SriRIISW&^ifefJ: 

£><9> ^ttbWi|ig{i 3. 35 ^ n ^~10005: ^ a y[:|?fcofc 0 ^ CO r>ai— ^>$rl5 
^1l^fcoTi*t-/7^gtitL, itW»Sr7K-C3|Hl-t-f-fPi: £ 

x ^ t°>^r^^^ — tpT\ 500rpm -t40#fH?<£>^ftilM /K}o <fc t£3900rpm T'30 

^-/^ ^M^^6o°c-efi^<8o°c-efc5^^^fi^WJi ^rcad^^ 



(39) 1 1 -5 04 3 6 9 

4 u*-?~*tiimi,xmmvtc 0 ^(D^m^^r^m^m-r^o 



f tv X. V 

IS 

( jtf m ) 


/ /V >. — V -^i 
Rl, at -dr a, 

fx m m o 
(Am ) 


Eft Rfct -v 

fx per rai e 
( # m ) 


3740 /u a. 

"T* *E 1b ft. 


4 


1. 850 


0. 915 


0. 505 


11 


1. 870 


1. 270 


0. 321 


32 


1. 875 


1. 390 


0. 259 


100 


1. 875 


1. 505 


0. 197 


320 


1. 875 


1.740 


0. 072 


1000 


1. 860 


1. 805 


0. 030 



W&MA tl^Cftfl? ^fflLT, 104. 2inl©WNMP 4^19. 400g CQp-D 
AM BO (86. 127mmol) N 3. 378g COMA ( 34. 45mmol) , 15. 029g C»PMDA 
(68. 901mmol) £> # V 4 X K^felE^W&l^c L/t 0 # btbfc3felE^K«. 0.3 
09dl/gOF*)£fM&,^ ( I V) (NMP^ 25°C(-*5V^-C, 0. 2g/dlCO|i^"CS l J^ L 

HiS0»j4 ^I^C^^ffiLT. ^ t°^dr-r^^-tfj-e N 500rpm -^15#^<D 
M-^-f ^ <£ tF4600rpm ^30^1(7)^ t°^-^^ ^ yl^^^ffl LT, 4 ^ ^^<7) 
^t^y = (iij£/$S|t] 1.9 5: ^ a^-efe«9, 3. 3 5 ? n >~1000 

7c 0 ^L7c»>^-^^^^#|a^iti-C^L, 30 o C(-27^P H m^. 15# 

rHl7)^tT80°C^-eAPBL. 80°C{-15^r B W^x SO^feWtT 225°C£"r«&U 
225°C^15£f B W^ 20ftfflfrtfX 300°C^-e^)PBU. 300°C^ lfl#ffi» 

ZKDty ^— ^±('# btLfc P I B O^JH<7}ff^te 4. 175 5 ^ P ^ 



(40) #S¥ 1 1 -504 36 9 



y )V $ — ^ A 


T )V ^ 








IS SB/IS 






at rat ~£r -v 




( W ID ) 


( 


m ) 


( # m ) 




26/2 


1. 


670 


0. 815 


0. 555 


30/6 


1. 


930 


1. 260 


0.356 


54/22 


1. 


985 


1. 525 


0. 225 


120/92 


1. 


995 


1. 720 


0. 132 


335/310 


2. 


005 


2. 010 


-0. 008 


1030/1000 


2. 


010 


2. 030 


-0. 014 



mifcfflKVjjfe&tizffll'X, 25. 0tnl(7)N-^^t o a ]) vV V (10ml© 

«t «9^^bfc) <£© 2. 320g (Dp -DAM BO ( 10. 30mmol) „ 0.0 
40g CDMA (0. 40mmol) ^OcfctF 2. 203g©PMDA ( 10. lOramol) frhtfV 4 % 

Y%mmm.*&i&^ z.fim.%o&\/z<oftw&& (iv) (nmp^ 25°c^*j 

V»T* 0.2g/dl©»arC«lJ£Lfc) £^Lfc c r©Jgf^#£ LT ©*!;£«:. 25 
°C^*5V^-C, l.Orpm cOii^©cp51$^ t°>- K/l/?rWi~5^ , Vi/^^7>f — ^Kl 
DV-II+lftftW-fcJ: 9, 125,950-fe^7tfTXT*£>3 <b $IJ>£ £*b/c„ 0. 030-f >^ 

~©:7^A^ ^SMU^f"? lOOT^fcl^TeO^FMBU ^d^5lt)tflL 
fc 0 ^ 225 < C*T'fi*^ r©^^ttTV^5 7^/UA^'O^F©cf>^^J10^ 



Mt> rc07^y^AS:^7^^bl^V^fc 0 rcDflfeV^^/i^Ati^J 25:A- (mils) 

^Jg^iJ 2 ©&fl§ IT, 149. 5ml©NMP (20ml© b/l^n V©@*^ J: «9 

i&^Lfc) tp©13.853g ©p-DAMBO (61. 500mmol) N 0. 119g ©MA (1. 



(41) m$k¥ 1 1 -504 3 6 9 

22mmol) £S £0*13. 282g (D PMD A (60. 892mraol) frbtf V A % Y^tW^'B.^'k 

&vtc 0 mbtitc9cmv?)mtei.80di/g(Dfot$#im av) (nmp«k 25°cic& 

IvT, 0. 2g/dlO^T'PJ^bfc) ^WtTV^fc„ 25 < C^*5V>T, 1. Orpm (Dig 

ttbtLfc^MjW*^^ 35. 2ml(DNMP <D&mt LtiTii Lfcl2. 2ml<£> 
4&tK@^ ( 0. 129mmol) :}o<fctF 3. 2ral<7) 3 - <J ^ (33mraol) t . ^Ufe^l 2 <£> 

r ©fiSf?SSr; o. 040-r ^(D^v yzf 5—-?^— KT\ WfrtaU 
225°c^-eM*. r^^-f^A^r^^^tft^so^raisv^o m^, IPO 

Um&20ftfflfrtfX 300°C*-C±if, 300°C^ 2B#P B f Hfcofc 0 #K@J£L 

fc^/i^Sr, ^Ht#iafa [ p-e. 3o#p H WtT 4001c* -eans&u 40o°c^ 21$ 

ff**fLTV^. ^©7^;^^ 3$ 55. 65Ksi ©?I363$|£, &J1. 28Msi <DB\ 
3I#t£^*3«fcTfiRjl9. 2^— feV h<£>#t*£^C/c 0 

ft#^BSriix.TV>5HP© 250ml<£>*jE:7'7;*=» ,: N^ 20. 423g ©5~T5 
/-2- (p-7^77i^) -^^^^-dr-^y— ^ (90.669mmol) „ 2.540 
g (D-^ UA ^mMfctfo ( 25. 91ramol) . 16. 952g ©fn^ ]j y b^"^*^ (77 
. 716ramol) *3 J:t^90. 0ml©|£*iNMPS:ttV^c„ :©77^^lltW^ 
-v^LfCo r©M^> £bK 9.4ml<^NMPT*^Lfc 0 44fl#ffl®L 

fc/jf y 5: K3fcK4fc««\ o. 340di/ g ortgis^ ( I v) (nmp^ 25°ctcio 

V^T. 0.2g/dKDmmXM^Vtc) £WLTl^c 0 7. 7ml©»MP^»L 
T, Z.<DMm&£ b^«Lfc 0 #btLfc^(7)M«. 25 t C^*5V>T. 2. 5rp 
m (Dii^CDcp40#^ fc°^ Y^^-S-^JVy $ 7 KMDV-II+^^ft £ 9 

, 5876-fe^^/KTXT*fc5<ba'J^$tt^:„ 



(42) 1 1 -5 04 3 6 9 

teXZ 1. 9 5 9 d ^<OM $ . 3. 3 5 ^ n>-~1000 5: ^ p ^©^©T/l'?; — 

^Lfc^^-^^^#ffl^TT^P^L, 30^^27^^^. 15#raa»ttT80t: 
^-eiPJKiU 80 < Cfcl5#ra»'^ 30^re*»li-C 225°C*-e*P^b, 225°CtC15# 

tc 0 ^\l°^^r J t^9 — ^'X\ 500rpm -?10fJ>|Bl©t^ijlM ^ /U:fc3 «fc t*5950rpm "C 
30^©^ fc'^lM fJl'&X 300 < C*-C*Dl^L. 300°C(-60^P^or t <fc 9 

#t)tlfcP I BOMS©j?^fi>fa 4.085 5:^ n^"Cfcofc 0 huI5T/1^ 5 ~ ? A 

*5g<o^fe«tt/-©#j£±©p i bo ©spate©* 



T )V I — «> A 4@ 




y * ji> a 




gS«/H« 






¥SteJ£ 


( A£ JD ) 


C u m ) 


( u m ) 




13/1 


1. 525 


0. 380 


0. 793 


26/2 


1. 570 


0. 700 


0. 585 


32/4 


1. 865 


1. 170 


0. 373 


54/22 


1. 945 


1. 485 


0. 236 


125/90 


1. 950 


1. 650 


0. 149 


340/305 


I. 950 


1. 960 


-0. 003 


1030/1000 


1. 940 


1. 925 


0. 006 



umm 9 

IIfi|2©gf^fitt, 650ml© DMA C:to<fct>* 130ml© h/^^ (r© 
h^xyiJ^yv- ©»©HU^M*$tb5) ■PC^tiLm 46. 042g ©2 



(43) 1 1 -5 043 6 9 

, 6- (4, 4' -v?7$y7s-;>) — <W [1, 2-d:5, 4-d' 3 
t^^-^rf->/— /I- ( 0.133 76mol ) (0. 54fi*'<— fc ^ h ©NM P ^"a tf) . 
0.434g (D^rU4 ^mM7^^i (4. 43mmol) & «£ t/40. 807g ©4, 4' -^^v'v 5 
y?jUm~M*yO ( 0. 13154ramol) /^!)75 KBfcSr'S'J* Lfc. &j68B#f?g& 

„ mbthfrtfVJ $ K5teM3fCtt> 1. 37dl/gWrtSPtt* (IV) (NMPtp, 25 
°C^*3V^, 0.2g/dl(DlST«Lfc) £rWLTV^c„ 

^CO^O 53. 12g Sr. 2.0lml(Dmfcmm&£U0.53ml<D3 - 1? = IJ ^ ( 4.9 
ml©DMACtf>©Mi LT^PLfc) £ „ MM&l 2 

#p>nfc^Sr, o.oio-r ^(©^^y^'SrW-rs k**— k-c. m& 

N :©7^M^, ffi^SR^^-C 225°C^-e»b, 225*0^15^^*,, 20 
ftmfrVX 300t$T«L, 300°C^60^P H ^ofc 0 #|:|HLfc7^ 
/WAS:, ^3d#ffl^tp-C\ 30 , CtC27^ra»*>, 75£f^7WC 350°C*T^P^b. 

350°C^ 120#Mifc*>> ^ffl?a^*T*^*PUfc 0 '&t>tlft7 4 

n 8. 8 Attn "CfcofCo 
HjfcffiJ 1 0 

HWJ 2 <£>&flf£M£/B LT, lOOmltDN, N' -^WtfTU* (DM 
AC) *5ctt>*20ml(O YtV^s (i© h/l/xy^ y-r-ClJDCiCf i 
) ip(D 9. 866g ©p-DAMBO ( 43. 80mmol) „ 0. 094g (DMA ( 0. 094mmol 
) *D<tt>* 9. 449g <D PMD A ( 43. 32mmol) frbtfVJ^ K5fcMjK&T-n'J& U 
a@^y^-£l7.4mlcD^DMACTnri-V^c 0 44fl#|?f|& % #^^fc^yT5 
KK3feW»fttt2. 34dl/g<OrtSPttS ( I V) (NMP4»s 25 0 C^*5V^T. 0. 2g/ 

FftMWg.*, 8.66raKD«g7K^ (91. 8mmol) *J «fc tf2. 28ml 
(D3-t°3iJy (23. 4mmol) (21. OmlODMACt©^ ^ LTTk/^ ^ tLTV>5 
«SRf»^8fe!HIbfc) igft^tfco r©^?r 4.0^W»1^U T^fl/ 



(44) mm- 1 1 -5 04 3 6 9 

■^mMm^^^o°c\z-i6\^x mmm^t^ :©7 

^tfggt:>P'p-C\ 225°C-C50^P»^ U 20#PrU;$>ttT 300°C^ 

T^P^U 300°C^ 2BfP* t H£^ ^a*X^Lfc 0 i©7^PA 

Mf#fflM c p-r\ 400°C-C 2P$P^*0 ; 3lLfc o 
:©7^;^li 45.2Ksi (D^mffiZ, 1. 36Msi <£>3I3B3SM4^*3 J; tFl2. 6/* 

HjfcffiJ 1 1 

MMffl2(D&ffi&&m bT N 1983ml CD NMP3oJ;t>* 100ml <D YjV^s {^<D V 
;V3Ly\tt J (Dmto<Dm^£;£tl <5) "P&^fiSLfc 142. OOOg CD p - D A 
MB O ( 0. 63041mol ) „ 1. 359g (DMA ( 0. 01386mol ) ioXXf 135. 993g CD 
PMDA ( 0.62348mol ) frbrfV^^ K^fE#>Sf £^$C Lfc 0 68B#P B 1iL #k 
tWc^y-f^ K5fe»W«s 2. 39dl/g(7)rt§P3te^ (IV) (NMP>t\ 25°CM:fc 
V>T, 0.2g/dlcDa^T«£L7c) ^WtTfc^ l.Orpm <D5&gcDcp51#^ t° 
V K/wSrWi-S ^ y 4 KMDV-II+MfH- <fc otK Lfcr <D^$e^ 
ft<t LTcDf^fi, 117,800ir^^7^TX-efeo/c 0 

rnhntcmm*. o. 040^ ^cd^-y y^&^-tzis^ >?-<d y^*—?^*- 

KT\ ?f#^^7^^±(-= 3 r-¥^ h L/c 0 r©7^M^ ^^S^fp-C 100 
t;^:fcl^T90#P^Pf|&L7c o r©7^;^^^7^^bli^U TVi^- 1 ?^ 
C0#^@^Lfc o m^S^Lfc^,^^ ^iSjp^T\ 120°C-C30^-P H ^ 

225°c-eio^p^, 4oo°c-eio^-p B wpB m^, mu^x^mi^r^ nhnt^ 
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